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Abstract 



PROBLEM TO BE SOLVED: To provide an eiectronically-controlled 
mechanical clock which can reduce electric power consumption from a 
capacitor if a generator stops, and reduce error when the generator starts its 
operation. 

SOLUTION: This clock is provided with a generator 20 which converts the 
mechanical energy of a power spring into electrical energy, and a rotation 
control means 50 which controls the rotational cycle of the generator 20, a 
capacitor 30 which stores the electrical energy temporarily to supply it to the 
rotational control means 50, and a switch 40 which is connected in series with 
the capacitor 30. If the generator 20 stops, the switch 40 is disconnected, and 
the capacitor 30 can be maintained in a charging condition, therefore, when 
the generator 20 comes into action and the switch 40 is connected, the 
rotation control means 50 can be driven by the capacitor 30 instantaneously, 
thus it is possible to reduce an error due to time lag up to the driving of the 
rotation control means 50. 
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(54) ELECTRONICALLY-CONTROLLED MECHANICAL 
CLOCK 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electronically-controlled mechanical clock which can 
reduce electric power consumption from a capacitor if a 
generator stops, and reduce error when the generator 
starts its operation. 

SOLUTION: This clock is provided with a generator 20 
which converts the mechanical energy of a power spring 
into electrical energy, and a rotation control means 50 
which controls the rotational cycle of the generator 20, 
a capacitor 30 which stores the electrical energy 
temporarily to supply It to the rotational control means 
50. and a switch 40 which is connected In series with 
the capacitor 30. If the generator 20 stops, the switch 
40 is disconnected, and the capacitor 30 can be 
maintained in a charging condition, therefore, when the 
generator 20 comes into action and the switch 40 is 
connected, the rotation control means 50 can be driven 
by the capacitor 30 instantaneously, thus it is possible 
to reduce an error due to time lag up to the driving of 
the rotation control means 50. 



20' 



2k 



22 



50 

/ 



I C 



30 



MS 

52 
54 

VS5 



23 



COPYRIGHT: (C)1999,JPO 



(19) B^m<^nsf ( J P) " (12) ^. H # 1^ ^ ^. (A) (IDI^fFfflH^^W*^ 

-14767 

(43) ^MH ^^11^(1999) 1^22 H 



(51) Intel." mim^ F I 

G 0 4 C 3/00 G 0 4 C 3/00 Z 

10/00 10/00 C 









T^a* lt«3K05fc9 OL 


(^ 9 H) 


(.21) tamm^ 


1*S^9- 163134 


(71)tH®A 


000002369 














(22)mKH 


2^^9^(1997) 6^195 




m^iST^KffiSTit 2 T a 4 








(72) 












*i?»3RI*T^;^:ln 3 TS 3 S 


















(72)S!K^ 


±M- law 










^w^mm^iz^ 3 TS 3 « 


















<j2)^mm 












^^wmmi<m 3 T B 3 # 


















(74) A 


(^1-2^) 



(54) Cf!?g<0«l4t] S^fSW^ISWierti- 



(57) [mm] 

3 0 -^^msm^^ 5 0 -^^wz-mmT: ^> ate 




(2) 

[if *ii 2 1 it*ii 1 hzmm(Dm=!'mm^mmm:^ 

[limits] mi^m2^zmmo:im^mM^mmmi\z 20 
m^wm^mza^^x. mmn yryv^zmmz^m-^ 

nfeWKJ =! > 7=^ > It X: TV ^ 5 d i: i: -r o 
b T ml83«;^«^'J®^IS{;S?^$ n> ful3iaJ#ffl 

f- >^ ^tt, Sfii3=i y^yvo^m^ms.t^mm.um^f^ 
mm°iW3ii^^ ^^xn^ -3 tzmzmm-^n. mmm 
m^m^m.^m.m'^mi3ii^^-$)^xyvz-Tt^-Dfz.mi.zwm 
$ n -5 i -5 $ nr V ^ ^ c i: -r s 

Cis*ii 6 ] m^m. 4 izmmom^f-um^mMMmz 

*3V^■r. ItltBISten >7=>+^-{iSfif3n >T=>t?- i t) t)^ 

^-f YH^u^^m:^^ -j^^-tp'm.mzw^-^nfz.m 40 

§[HlS&5^UTS?I3m^#t,^&^J®^l§(^S^^ns 1513 

mwm^^ Bui33>7^>-y-©Js^«j±Ai(Hie§ij 

iyi3[El^$iJW¥l§^ISl!iqJtl'S;*c& ^WTi^TA^tj 

tnjoKff^n^ .to ^cifm^nTvii. c ileitis i;-rsa 

mmmnzm-^^titzimi:.. ^^^tMim^:^ 
^;u^i,z^ >)mm^ nxmimmn(D'Ei^mm^mm-r 50 



1 1 - 1 4 7 6 7 

2 

l5i3^1:^i^e.©«m:3i^;udf5:-B#WtiSx.TBtjl3[Hl 

I3^m^AH?±UTV^i>^C. [Hlg^]ffll^®rt®v^»« 
;t;M=£fg;M^-i*Tttjf3=! >7=>-9-/ti^ 6fJl3[eIte$iJfll¥l§ 

[ftsRiSS] itAi?II7{Cl3ilCD«^$lJfflI^»SBtti-(C 

2^4 ^ -a: .5 J: -5 «fiK ^ n T V ^ -g) :i ^ ^ ItSSC i: t- ?> $iJ 

im^m 9 ] iffsRii 1 ~ 8 (Di^rntHzmmoDm^u 

B#tto 
[0 0 0 1] 

^m<Dms.^^ji'^^^f^^xm%:^:^ji^iz^^v. 

[0 0 0,2] 

^mm.xm^:rL^;v:irizm^\j. -eco«m^^;u^t <t 
^ ^mmM^^^i'?W]-$^x^mm<D:3^ Mzmti?>m 
mm^mMT^:iiL\zx*). mmzm^^n?>m^\^iE 
mvimsi hXiEm^zmM^m^-t.^Mi^^&mii.mMM9f 

t\^X. 1#M¥8-5 7 5 8^<2:fgCI3««$nfc4.CD*5 

mtbtix^^^o 

[0 0 0 3] coD^. ^««Cj:^««,:3^^;u^*- 

mtjx^&um^m^mmi^xi^^tK' ^(Dnyy^y^ 
^zii^mncD^mm^ t mm x^tc^mo^mmtjifxti ^ 

qUiJ^pm^M© thKW'jN ^ 55: =3 >5= >-tf V ^ 6 

[0 0 0 4] c®«^MSj^B#ftii. fiii®ig«i<& 

[0 0 0 5] 

[^sSis^^bJ;oh-r-S)ISffl] bA^bJ&isp,^ s^^j 



(3) 

...3 . 

^f^a-^^. IE5l(-^^|J^^t)■M■e.n5io{::^ B^s 
[0 0 0 6] ^S^A>?)¥?»ffi=i>7='>f-^ 

to 

[0 0 0 7] ^LT. if-&fc)it^l*xT^s|^ff bj2^ 

[0 0 0.8] *^0fl®g6<]i±. ti-^*3-a-«®^maA5ff 

So: - 

[0 0 0 9] 

UM^^t^^^^m^Bm^^mmizn^^-c. mm so 

[0 0 10] *^BJT'l±s tf^fc>-yB#^i3^S^4S^± 

Lfcm-^^z. mtimmm^mizx^xnyy'y^itfiib 
^mfm^^^<Dm%^^)i'=^(Dm^^mmvx^-^?> o 

m^^n^c 40 

[0011] eeoT, tf^tp-y-^ft*^e.©^'J§^{::. m 

^^isc ^ ;i/ ^ ^ tt,^ b -c [eiteftijaf ¥i§ sf^ib * 
ii-sciiidST-^s ^m^m^mtH'^m^n^^X'O^ ^ 

[0 0 12] z(Dm. mmmtim^m^mt. miiB=! 

mhx^^^mit^m^ti. #g«^AW±bTv^s^^3ii 
w»f$n-5;^i' >y5"^cit)^gfig^nTl^5c^i*w^ b so 



nm^ 11-14 7 6 7 

4 

[0 0 13] zKDj^'T bttt. -v^ 

- U-i^aSit (1 nASJK) bA^St« b^^(,^fci*> 

.iHib-efe2>o fsb. wM^x^ y^^m^^tii^. mti(D 
[0 0 14] ^tz. lufBriyT'y-y-tii, ffiajn>T^> 

n y5= >1f *^ 13 b^»t S c i: A^T- § , , lHie$iJ 

[0 0 15] ifiiaffiflij3>7^>it(iSuia=i>7^ 
ntzwmmm^ifi-i^xmmmtim^Mm^mizmm^ 

bWi . ■ •- • 

[0 0 16] 3CD^, |riia=i>f^>-y-<i. ffiin;:fei(^l50 

[0 0 1 7] &s©/jv$7S;l«ft!3a>7^>-y-AsiS:(j-6tLT 

«EASias^m^T-^£TbTv^•r^fe)^ it^fc-a-s^-^A^e 
3b^ y7^>vt^^m^tix\B\mmm^m<Dmmmii^mE. 

[00 18] ^^iz, >y5^*5J;t^•ffiin;$lSv^^±;^'1' 

$ ?5 <iMS!j=J >7=>t^^l^r*$&^n2.«;^;M%iS^T- 
[0 0 19] Sfcs ® 2 ©^BJ®«?$OT^^Ii#|t 

i±, ■y^^i'i:^ *i^j<&^b-re;g^n5-tf>^'r®^ 



•5 :^ & #® h T S CD T -5 o 

[0 0 2 0] ^%mx'\ts i^-^tD^mm^^mm^v^ 

T V A § t n > 7= > -y-*^ 6 (Hitew^is c ^ n 5 « 
[0 0 2 1 ] tie-:. «t^^3-B-af'^*fTofss®B^p^-e 

.< T- ^ , IHeffiii^^SAHt » ^ n S T ® ^ -f A ^ ^^{r 

[0 0 2 2] z(Dm. mMmtim^mm^m^. mmmi 
m'mtim^i&m^'^?>i.^i^mm^tix^^?>:ittmm 

.LV^o 

[0 0 2 3] ^biZ. mm^^miZi5\,^Xs #=i>5^> 
[0 0 2 4] 

izm-^\.'^xmmr^o 

[0 0 2 5] miit. ■:^m&Bm(Dm^mM^mMmwr 
(Dm^'^yf^-tw-mmx-^) *) s Ei2Zky^s3{±^cD6Kfsia 

[0 0 2 6] «^SiJ®^;»W^ff{i. -tf> x'^ 1 a. S 
[0 0 2 7] :^5t*4tt. ^tt^lSKUidltet- -SA^SB^ 

ff■:^r(qJC(±lHlfeb^v^J:o^^> :i&'^6 tm^^-^-^xi^ 
So :ft5t*4 4BfH-:s-[piJc!iiteu-ff y^-r la* 
m<jjmii. mMmif(DBm^^rzit^mmmtmmx 

[0 0 2 8] bOUetts 7{g}CtfM$nT 

-#^7-^, lUi^je. 4{gJi3S^tl-CE.#*8'\. 9.37 
5 fSlg3S^nTE3#*9'N, 3fStijS^n-r£#*l 0 
1 Of^tfS^tlTAS*! I'N, lOfgJfM^nT 
D-^ 1 2^t:^ ^ttl 2 6, 0 0 OfgCDtii$*UTl'> 

'So 

[0 0 2 9] -#» 7 lltt^A^TS 7 a tK ^ffi-^ 7 a {I 



(4) 1 1 - 1 4 7 6 7 

6 

(i^fi- 1 3 tK egs* 9 cfis^ft 1 4 is^n^nia^$ 

^^T^<^§o '(JeoT. -#*7«: 1 rphT-> E*»9$ 
1 rpmT-Hlte^ -a- 2) fc»iCSi^ O— ^12{i5rps 

lb(±. l/7rphi:3a4o 

[0 0 3 0] ^(Dm^mm^mm^m^. n-^ 1 2. 

;^7"-:J^l5> =n';i/yD>v^ 1 6d^e.«fii<;^ti5^« 
^2 0 ^^dxTV'So n-^ 1 2{i, D-^M512 
a. D-^J'A^JS; 1 2 b. n-^57fit4P3^gl 2 cA»e>«fi!c 
10 ^nSo n-^«i4n«l 2 c(i. Sffi* l*^e><csgiti 
h;i/^:7'iEl!,tr^UD-^ 1 2 0[5i«sc^«jS'J>'&<-r?) 

fzlt>(D^(DX^^o ^ 1 5tt> ^'ii^l 5 a 

C 4:75^5'— >©;^v"—:5' 3 -r;i' 1 5 bS:.^fSLfet)CDT- 
3fe ■5) o 

[0 0 3 11- -i.-r;U7'P ^y^- 1 6{ls M'C,^1 6 alci 1 

— ;H 6 b S:^i^bfc<fe)C0T-S5o CIC 
■r-> y;7^-^f*l 5 aii^/Qvl 6attPC/l-VD-i-^ 
T-«j5S;$nTVN5o ;^7^-^S7.r3'r;n 5 b i-rr-f 
;H6b{±, ^-i?©^«SE4Sa^fetB;'7«E*^T-5i 

[0 0 3 2] mz. m'?-Mm^mm^t\(Dpmmm^z'D 
oT. m4.^^mLxm.mT^. 

[0 0 3 3] ^«^2 0 7fpe.cO^ffifcB;^{i. #iE:3>7= 
>tf 2 1 , ^-f ^r- h-2 2, 2 S^^^SS^iESsSlllSS 
^ilbT^Es S«t^nT¥riffl=3>7^yi^3 0{335« 
^nSo 13 Vr'yy- 3 0 I C 5 1 *3 J;t>*7KStSl!j 

^ 5 2^()lx -5 [HlteW^S 5 0 ASjg^^nTV^ So 
[0 0 3 4] -€-bT> r2>T'>-!t3 Of;:> I C 5 1 jsJ; 
tJTkB^iSSl? 5 2 ^IgSjqjfgr^pjf^SE. ^?iJ;l(i, 1 V 
30 ®«jEA5gx.e>n5i:x •?cD§m;t(X- 1 C 5 l*J<tt>'7j< 
b^SSj^ 5 2 ^«^2 OOn-rJUfCrms 

mm.m.t:^mLxm.m-:f\y-^m^mm[.. mm^2 0 

OS DJifhcDlHlfeiilSB^raiSbTV^So 
[0 0 3 5] n-f ;ut«ttiS«»ft«:^nj^f S¥ 

is^ btfi^ i^ig¥8- 1 0 1 2 8 4:^&mo:immm i 

■So 

40 [0 0 3 6] c©[HiK{c{i, ^tjm^m^^X'^?>:^ 
-r >y^4 oAs©(t?)^^■rv^So ;^-r^y^4oii> 05, 

6^C^)S^-ri■5C^ [BlE&a«3 l±©n>7^>-tf 3 o*^ 
j|^^$n;tE^3 2 (r, W^pltgfiafig^ti^c^'i' 
b y f — 4 0 a K: J: C3 T«fiK$ 5 o c od:^ -f ^y ^ I' 
>'N'-4 0att> f1-^t»-tf^<f®fcto{C«a6 OSrilttil 

i-i:iasa3 2*^eiistiTwasf^n> ^gseo^wbjitr 

S o 

50 aas^tt. [HlS§^^S^PiS■TS^7'-;^tr^il^n^ Vdd 



■■ . ■■■7 ^ , 

[0 0 3 8] ^:oio^£*ll^iE®Hi^::^3V^-c^±> St^b 
4 0 aASfS^S 2A^e)^nTX'f 4 0 A^^lir^n 

^ o 

[0 0 3 9] ^ bt . ^f-^t'-^iiSjSlT LT^a 60^n 

T;^'r -^^4 0A5j|^M^ni)o 1-5 h> 3t«tt^T'Mi$ 

$nTV^fe=i>7^>-9-3 Oi»^ I C 5 1 

n-Sfei*> I C 5 Itt^as 0 bjitf©i:|5]B?{;Sa 

[0 0 4 0] €bT. ^«^2 OASAZ:T^±dSoT^^® 

te{C7&nK> ^««S2 OA^^®«:t?#r3>T=^>-y-3 0^ 

^bT I C5 1 lrtti^$n> §I§M#^«^2 0®[llte 
[0 0 4 1] c:®J;3?5:**if6ffJffi{cJ;tiiS. 

[0 0 4 2] «ga-6 oomMmm^uBii^x&i^^ti^^ 

as 0^?l#ttibT^tt^2 O^rffit^-i+Tl'iSP^Jis 

n-5c:i:*57s<,. 3>T-">it3 ocD4Ss?am^ii^-r§ 

[0 0 4 3] z(Dtzisb. i\-^i^-\tim^mTLxmmm 
2 0 &<^iti$-&jfg»feii:m*^^^ mesj^^ss 0 ^^-^ 

§ o 

[.0 0 4 4] ^^-f -^'5^4 Oiis «5l 6 0 

o®^^Siii^■rs/i^tT•i<^ s^gnix b©tiin*;%i: 

[0 0 4 5] c^:H3^^0^CD^2^ff^^^C■O^,^TiftBJ■r 

^i;iHi-*,b<isp«o«fi£gi3^{cf±. m-^^^H 

[0 0 4 6] E7{c^^1-cl:a{^> ICS 

ii^ic, ^<D^^ yjei^s 1 Atmtim^mt^mm-r 

[0 0 4 7] ClCDJ:o^i*II^SB^{c^^v^T{is gt^t> 
-fi-^fT-5fei*l;^B|6 0 S^ltta-Th^ ^5^7 OAS 



(5) 1 - 1 4 7 6 7 

8 

>y9^7 o*5^u»r$n.5::i:f;J: •3^ iC5irt©>< 

sb. I c 5 1 x-(Dmmm.tim&m^n?^o 

[ 0 0 4 8 ] c:cDfc^^)^ =! >7=y-f- 3 0 1 c 5 1 
«,^&$n?.a;bfBa»As/j,>/j;</j:f3^ 3>t^>i^-3 o© 

[0 0 4 9] ^ bTs S1-&t)-l±AS|IT LXMm 6 0 

.0*s[Hlftb$Si*T=!>7='>it3 0«:3SSbJ&to5<. CCD 
10 ^> n ^-T^y+J-S 0 tc{±, tt^t)-y-BtHl3icvbfe«t; 
( = ;:^^ >>^7 ooijaKf^onvT^^yitS OODSS:']- 
WiB^pa^fc t).cD I C 5 1 ©rH§«:t( x$i-^t)Hi-B#F^) 

=l>7=>-tf3 Otl5£m-r.5«-&Ctt^T^ ICS 15:12 
ft aItg75;«E ^ X ^mt- -5 8#ra A^M < ^£ 5 o 
[0 0 5 0] ^ bT. n Vr^Vif 3 0 I C 5 1 
plBg^«ffi{'::5t«$n-5. i:. I C 5 1 i±7Ka^tgi!;? 5 2 
4#»$-&X^««2 0®[e]te$W^.ffa= . . 

[0 0 5 1] z(Dx.orj::^nmifmicxn\i. mcD^o 

20 ^$a;^*S^So 

[0 0 5 2] «sS6 0(Djtjiaftf;iSb-C»fl^^a^;< 
-f ^ 7 0 ?> 75: ?>'S*#ti^W^S$:IS(tfcCCiTs « 
aM6 OS§f^t±5bT^«a2 0 5^?±^-a-TV^sra{i. 
I 0 5 IC^-f >[HlS&5 1 A^ia]!3g|-rc:i:A5x-#. I 

c5 iX'o:>mmmtis.^is.mr^:iti^x^^o . 

[0 0 5 3] CCD^cto. tt-^fc-a-f^*Aspj^^B#P^i*i{r«^ 
7-rn«. 3>7^>-9-3 0tcttfe5SjK®S:^A5^$ 
tl. Z.a^rzlsb. fh^fc'i±'f'^lt?:«ITbT^«^2 0 ^ft 
K/^-frfcl^t. g63l5tlt-^T3flaC^>7^>-!t3 0^3fi 
30 I C 5 1 ^Igft-rSST-CD^l' A5^S®<-? 

'^to^i'^m.^'uoZhifiX^^o 
[0 0 5 4] $e.t3, ti^iCji'^T. IC51rt(C^-f 

[0 0 5 5] :^mmw.3m.mm^^^'^xWLm 
[0 0 5 6] ii8{c:^x-r«td«c> ^r> 

luB33>7^>1t3 0 J:D^)^^A5/J^^<^ ipo3>7^> 
40 -y- 3 0 {C^f bT3£?iJCiti^$ nfe1SS!j=i V7^>1f 8 0 ^ 
Iglt^ thfeC. ifil3;^'i' ^^5^4 0 fcn >x>-9-3 0 i: 

[0 0 5 7] =! >7=>1t 3 0 tts S^s 0 . 5 ~ 5 F 

S;K©^«^a2r#-r57i»> >7=^>-y- 8 0 {i> 

0. 0 5~0. 5/zF^SiK©SS^^Si:^tlTV^5o S 
fc> ffitrOS 2«iffitn;flAil 0 OUQmm.<D^<Dt^m^^h 

[0 0 5 8] mIiB12]§ffl;^'f >^^8 1 li^ ^m^2 0 
50 1^±bTr3>7=y-t»-3 GOSS^HJEAsieiew^ISS 0 



■■ ■■■■9 . 

2 0 AM'^iij^nTlHlK^W^iaS 0 S:|i»nItg)^«EliI. 
± t ^£ -3 fe^ ^ i a CCffiljffll ^ tlT V ^ S o 
[0 0 5 9] CCDi:o^*jl^SffJ^C*^V^-C, ^11^2 

[0 0 6 0] dCT'. fl-^t)-&%ff-5fc»(rmgi6 0^ 
«I2 o<foi?jLt-r?>o zmzx^. =i>-T-'>it3 o*>e> I 

[0 0 6 1 ] -ebT. «t-&ti-a-A5i^TbT^B|.6 0S:» 
L-jitfii. ^-f >;'5^4 0A5@^i^^n2)o C®^. tfisa=3 
>7^>-9- 3 OOiflg^aEEtts , 5t«^nTlHlte^iJ^^iS5 
0^:IBilJ■5Jtg^«IIi'M±i:'fe■3TV^^fc^*^ i5JJ#ffl;^'l' 

Jt^nTi.-'fe=i>5^>1^3 OiPe. I C 5 1 CS:^is{^ila 
I C5 ii±*^6 O^W[^jkts<Dtmm:i 
Mmm^^n. r^raffiW^S 2'^{'^tt$i*T^«^2 0 
CDIH)teftlJ^$:^f 
[0 0 6 2]^bT^ ^«^2 0As^*.±is-z.t^m3 
ec^tafSs ^9M2 OA^e)0a*;*szi>^*>1t3 01: 
:frbTIC5 nctti^^n. 5I#M#^«^2 OCDlHie 

ffl®*s^ft)n§o 

[0 0 6 3] SBtF^^«^2 0A5<¥±$tlT^5 

^3, =i>T^>-9-3 0®iS?«£E*sgBSf«{;:J; fJlSTU 

l^5o C(D)R^T% ^^6 OASffba$nT^^M2 0 

-Cv n>7^>1t3 0{±:*:t^ffiin;fiS^Wt-Sffil5T;8 2* 
:fl~bT^«M2 0{Ilg^^n■tl^5i:^^»}-^ aS&=l> 
^>1t8 0«aoA^:3>7-'>-f-3 0 J; 5 ^j^fiA^'h^l-* 

[0 0 6 4] ^tz. =!>7^>1f3 0iC4,^g^^;8 2^:n^b 
3 0®Sa?«Ed^ =i>T'>1f 8 0®«JEi:IBIblC55:t> 
jl-r-5i:> J^l" ^yf=-8 n>7=y-tf 3 0{il 

-So 

[0 0 6 5] :io:)Xo^:^mMBmiz^tiit, ffllB^l 



(6) 1^iB¥ 1 1 - 1 4 7 6 7 

10 

t) sesw^is 5 0 ssEiijT- 1 s 'mf^um(Dmmti^>}>ti. 
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10 gBfiSf«^tcj;oTfSTbTV>T*). ^\'^t>^W!^1y h 
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>7-*>1t8 0{i^««2 Od5iglijbTi^e.^O. 
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